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(54) METHOD FOR DIAGNOSING LADDER PROGRAM AND EQUIPMENT DIAGNOSTIC 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ladder program 
diagnostic method and an equipment diagnostic device 
capable of easily releasing a trouble in equipment to be 
controlled at its sequence and shortening release time. 
SOLUTION: The equipment diagnostic device 3 is 
constituted of a detection means 4, a cause tracing 
means 5, a display means 6 consisting of a monitor, and 
a storage means 7. A sequencer 2 for controlling 
equipment transmits/ receives controlling output and 
input signals Y, X to/from equipment 1 such as a robot 
and when abnormality occurs in the equipment 1, the 
sequencer 2 sends a signal indicating the occurrence of 
abnormality to the device 3. The detection means 4 in 
the device 3 detects the occurrence of abnormality in 
the equipment 1 from the detection signal indicating the 
occurrence of abnormality and the tracing means 5 uses 
the detection signal inputted from the means 4 as a 
trigger and executes the tracing of a cause and the 
diagnosis of a trouble point from a rudder program 

stored in the storage means 7 and contact information indicating the operation state of the 
program on the basis of a cause tracing program (algorithm). 
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[0087] 9 Lt^^^iftl^ IS^/u 

[0 0 8 8 ] C^"C-hfBOJ: a^<— *7 Old 

[0 0 8 9 ] #J;tk£3 0CE>/l'— )\sti*t> s 

[0090] ®v-y y^y-K^-r yf^tytt^ 
[0091] <s>m<Di/y isycoy- k>w y^s^-^u 

[ 0 0 9 2 ] r^J:9l:^M, §E5feMffi«rf+ltT 

[0 0 9 3 ] y TA^f AT^FA^^ISaii^f 5 
-m* ±IB*llli»l||l7&S6"eKWUfcWJx^O*jfe^ 

[ 0 0 9 4 ] (HJfi^«B8) »Ki^l»7-etta^fcra- 
*fflU i^T? S 6 ^ V-^r y 1 2 l:Mt ^ i: i: t 

f-s rai^r^^yXA7 i, ^ 

[ 0 0 9 5 ] 2^CPU^v;t/f CPUi 

««*:RttT\ BJHSrirSJ: 5JcLrfcav\ 

[0096] jRBiii»&rf»0r^sai»is^tt 7 kujs-f 

[ 0 0 9 7 ] 
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[0 0 9 8 ] »*«2 0«Wtt, W*« 1 0*M^*3V^ 

&&r<om m tea* rsj_bi- 5 1 v > 3 swm* *> o c 

[0 0 9 9] W*9[3(0*Mtt, »*!2<0»Hfc*5V* 
tula ^^—^uf^^t HulE»^C» *ft ^DjCIS (7>Sg^C £: 

Ii^^2 cD^^co^jmt^Dx.-C, ^^r coitus ^ 
[0 10 0] W*^4 O^P^ii, |g^2<D^^(CioV> 

[0101] M*S5<7}$gl^f2 N »3ft*26!>»W(-*5V^ 

3ft^2(755S^^>S»*(c»Dx.T. K»VrO|g]S2:. ft^^ 
[0 10 2] M#1JE6 (DSgWi, W*iS2 0«W^*3V^ 

flats H»IB»^W»d» ^@^/&^ 

So 

[0103] sf*^ 7 CD^^fi. SB*Si 1 CD^P^I-^^ 

50 T. S&fiWBSK^RTA*nBfriiKFi-$R^«ra«r 
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[0 10 4] »*«8<0*WH. W*5lfl>$59!l;L*3V> 

ICIEST- 1 *V^»fr-e jEtttt»R*s pJtg t -5 t v * o 

[0 10 5] H*«9^nit «*58<Z>*WK:fc>V> 

v^u— /US: I F-THEN/i/-;i/i:l, St/u— /ujcj: 
9;u-;^-xJ:«»t50^ 8 <&38W<7>3&* 

ic^D^r^S^^^r^^iti^tr^^ tv> pM^fc^o 
[0 10 6] M*4l 0O3g^ii N »JfcJ5 8<Z>3SWl::*3 

I^D^lT, h^^/u (A*) »&«j5M*«jfcft£;h,T« 

So 

[0 10 7] R*9l lO^te, »*^8<7>^gW^*5 
K/i'-zi'tfcS^TtfKISJftfc&au £j5£Ufcl£»r 

[0 10 8] 2 SS*«1 (0»WIC*3 

^ Bbf^ L * V * - t d> *>*U»H- 5 ^ Srttft^ft tit 

[0109] m*m i 3 (Dftwi*. m*m 1 <o^m^ 

BulS^y— ^n^^A^^y ^ ft 

*«i o^w^as^aixL-c, it a* 

^•BtfcSt^53»*!&*fcS. 
[0 1 10] »3fcSll 4<7)$1^}±, 3 0^|C1 

[0111] »3fcJS 1 5 tDfgWi, 1^3^31 1 3 <0&fft\Z. 
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ttidfitift*., yy-yn^yA^y^ hcijsipil 

fettle tt**y^ HJw»Aott«|^»JSb"C«HBtt 

[0112] ftjftgu 6 03&9iw: % is#jgi sospjkc 

So 

[0 113] »#gii 7 0«Mtt, 

^5 tV*3 8(j*j&Sfc5 0 

[0114] »*3H 1 8 OJSWtt, 1 7 CD^IC 

[0 115] ff^l 9 If WjgfflKio 

[0116] sf^Jl2 ooig^fi, Wsfcigi ^58^td*5 
[0117] 2 1 M*^ 1 ^^P^t^^o 

v^T, g«is»*p^stt, Am^ft-^-^y Tt\s?4 j*xm. 
nit, ^^m^ff^^^^^^^^-^d^ 

mtLX, yr/u^-f Aid S «i»K*:tT 5 it dSpTIBfc 4 
[0118] 2 2 l o»WldJ3 

[0119] 2 3 <D&miL. m&m 1 ^^^^^ 
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-*>*W»TftfM-*R««»*^i: U RRfllW 

* s 7?--?*? : 7j*b w« t tc «t 9 iiey-f 6 j^h it 

[0121] IS^2 50»Wtt, »*3H2 4 <7>3iWr 

=gU ttejRCBiitt^Rtt* lttlBft&^Rott*n«*«r 
h y LTbuI2^0ISs^< — „ mTfET/ur* y 

01EBiiJ*£^W£fT 5 H*312 4 a>«W<z>3»* 
KflD^T, KSftiEBillW ■ »W#fr;i5Rffff£»rSB 

{0122} gftjftfl 2 6 0>3IWi s gff 5fcJg 2 5 O^iC 

[SI 1 ] **MoHJ6?g|g l ^R{|fl£|&r3£B£:^ir>;* 

[EI 2] IPI±oR«tt»rSIB«r«-tr^7"^o«K«IA 
ElT-fe5 e 

[1213] I^Ji(7)R«f^ifSBOKl^^^07n-^^ 

[El 5] R±^R«»»rSBfcJ3«tSllKBilW*iSfeflD— 
#J<£>t£^E}-e£>5 0 

[El 7] I^IJi^lS^^TgBl^it^iE^OtfcJ^lfi^ 

m(o*o< j*?-^— htfcoo 

[EI 8] l^-b^Rffil^^B(c*5it5A^^ffi5F^£tJ^ 
[El 9] ^-htORff^^B^fcitSIE^NF^tti^lft^ 
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20 

[EI10] ^Jtco^^r^S^^fto^^^^^cDffi^ft 
[Ell 1] ra-b©R(l«S-Cfc5^y >^<^f£#JEJ-e 
[El i 2 ] m±<nm i i lw*3tt5 v-y ^#<r>ftm<D7? 

[Ell 3] (^±CDEJ 1 2{C*Dtf£v-y ^^(DmfflCDWift 

70 [El 1 4 ] nJiORB»i|rKB^j8lt$JRHiaK#&^ 
S'Jco^K^El-efeoo 
[Ell 5] I^JiOR«K»r3SBtw*3ft5JKBii»*feto 

[Ell 6] f^-b^R«^BrSB»-*5it-5J^:[aii©:^i£o 

* s i j <d m m Ei Tfc 5 o 

[Ell 7] P9±oR«»0HttB^«3(tSjRBiaW^«3(t 
[Ell 8] m±<D&mMMLbt£%7?--7x3tr=7j*m\Z- 
20 [Ell 9] l^l07^^o^7Al:felt5«-8^i 

[Ei2o] m±<o&mK&bt£%7#-?*77j*m\z- 

[E12 1] |^_h<DE!2 0ld*5(t5 7y-^n^7^J^ 

[El 2 2 ] f^_hcomiaii^ . »tfttmaX^M4>K9]IB 

[El 2 3] *«n^Xlt^ft2 ICjSttS 7^-^n^7 
^coift^y * MSB^ffl07^-yn^7^J©7 
30 El-CfcS 0 

[EI2 4] il^O^^y ^ h^SMWElTfeSo 

[El 2 5] 2 I:*5lt5 7^-^n ^7 

[EI 2 6] **W^HJ6?BIS3 07^-^o^7Ao# 
^y * hJRMKMH^feSo 

[Ei 2 7] *«wo»ifi^ffi4co**y ^ bmmmmm 

[El 2 8] W±o*^y^ hoaBBWHTfcS. 

[ei 2 9 j *&w<Dmi&Mm 5 Goift^ y^ht rahm* 

[El 3 0] 6<D^^y ^ h^^/u— zf 

tiBtSWo^By^ fcoSSiltftiBEI-efcS. 

[Ei3 i] ^wcommKm 7 (Dt&m&mmin.$:m^^fz 

[EI3 2] W-bo»f^KWffl7ci— h-Cfo^o 
[E3 3 3 ] ra±O^^RT-<Og^JEIt?fcSo 
[El 3 4 ] HIiiCJgvtSsu— /u><— ^tc^j^1-5^— /u 
J7)tftPJElT-^6o 

[ei 3 5] *&m<oni&tem&(o&m&tt&m;&m^iz 

50 V^^A^EJT-fe5o 
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(a) 



X10 R21 R4 



HH 

Y11 

HI— 



Y11 



1 o 
20 
3 0 
40 
50 



(b) 

LD 
AND 
OR 
AD I 
OUT 



(a) 



RIO R12 R11 RIB 

HHHHf 

R12 

HI 1 

R15 R12 R1I 



Y100 

-€ 1 



H ,0 h 



R15 



RIO 
-CI 



RIO R12 R13 

HHHHh 

R11 R14 

HHf — 1 



R11 
-C 1 
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[18 6] 



(b) 



R110 R2 R111R16 

HH+Hhrff- 



Y200 

-C ] 



R115R12R111 

Hh-HHh- 

RIO R15 

HHI 1 



R110 

-C ] 



R111 R141 

HI— H- 



R111 

-C 3 



[H}8] 



Y11 



Ji n n n_ "° n n n n 



Y12 

y, Lji 



n — Ji — n — v n n n n 



ji 



JL 
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xio 
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Y 1 1y,i 
R4 », 2 
Y1 1y, 3 
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ji n n_ 
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[0 5] 



[0101 



[024] 



1 O : LD X10 

n 2 O : AND R21 

-J 1 3 O : OR Y 1 1 

Jl 40 : AD I R4 

60 : OUT Y1 1 



im i s j 




[011] 

A 



A 



-101B 



[012] 
X14 R10 X15 

I — II — III- 

Y20 



-101 A 



Y20 X14 

-C|] w 



R10 



Cb) 



(c) 



(d) 



(Y20) 



X15 
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[0 16] 



-*HI 

X10R11R13 

-IHHh 



R13 

-C ] 

R12 

-i ] 



Y11 
-C 1 



(a) 



1 0 
20 
30 
40 

5 0 : 



[02 5] 

LD X10 
AND R21 
OR Y 1 1 
AD I R4 
OUT Y 1 1 



(5) 



1 7] 



X20 R9 
II- 



X20 R9 

IK- 



US] 



Y10 

-c ] 



X20 

HHdfv 

RIO 



Y10 

< ] 



(a) 
(b) 
(c) 



R9 R10 

M — C3 



'19] 



[02 0] 
X10X14R13 R11 



HHH- 



R11 R12 



X10 X11 X20 
R20 



R11 R20 XO 

HHHf- 



-c 1 



R20 
— C 3 



Y20 
-C 3 
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12 1] 



X10:ON 
X14:ON Lftl^ 
X20:ON 



im2 2] 

(a) 



[023] 
XI 0 R21 R4 




[03 4] 



100' 



A 



-101B 




-101 A 



12 7] 



1 0:OUT 


Yl 1 


0 


2 0:AD I 


R4 


1 


3 0:OR 


Y11 


0 


40;AND 


R2 1 


1 


5 0:LD 


X10 


0 


6 0 : 0 U T 


Y1 5 


1 


7 0:AD I 


R6 


1 


8 0:0R 


Y15 


1 


9 0 : A N 0 


R25 


1 


1 00 : LD 


R 1 7 


1 


1 1 0:OUT 


Y 1 2 


1 


1 20:AD 1 


xe 


1 


1 3 0:OR 


Y21 


1 


1 40:AND 


R2 5 


1 


1 5 0:LD 


XI 8 


1 



Y11 



3 3 ] 




>*Jl«lt* 



im 2 6 ] 



(a) 



(a) 



(b) 



/ 






— N 












1 0 


; LD 


X10 


0 




1 0 


: OUT 


Y1 1 


0 


20 


AND 


R2 1 


1 




20 


: AO 1 


R4 


1 


30 


OR 


Y 1 1 


0 




30 


;0R 


Y1 1 


0 


40 


AD 1 


R4 


1 




40 


. AND 


R2 1 


1 


50 


OUT 


Y1 1 


0 




50 


LD 


X10 


0 



















*T*MX h L 1 

1 0:OUT Y1 1 0 

2 0:AD I R 4 1 
30:OR Y11 0 
40:AND R2 1 1 
50:LD X10 0 



128] 
(b) 



1 0:OUT Y1 5 
20:AD I R3 
30:OR YI5 
40:AND R25 
50 : LD R1 7 



(c) 



Ot'J^ K L 3 

1 0:OUT Y 1 2 1 
ZQ.ADI X6 1 
30:OR Y21 1 
40:AND R25 1 
BO:LD X18 1 
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■A 



W71 



V-70 
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12 9] 



LI 



r v 


r "i 








10:OUT 


ri i 


0 




20:AD I 


R4 


1 




3Q:OR 


Yl! 


0 




40:AND 


R21 


1 




50;LO 


xio 


0 


> 





L2 




I El 3 2] 



I 




IE* 





as 
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F*-.M#%) 5H220 BB09 CC03 CC05 DD04 JJ12 
JJ28 JJ34 JJ42 KK08 LL07 
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[^tT0] Ml 5^7^ 4 0 (2 0 0 3. 7. 4) 

[£^#^1 #12 0 0 1 - 6 7 1 2 2 (P 2001-67122 A) 
M0|M13¥3^160 (2 0 0 1. 3. 1 6) 

i^m^m Ammn&mi 3-672 

l&m&^] ftmW- 1 1 - 2 3 9 0 5 3 
G05B 23/02 302 



19/05 

[F I ] 
G05B 23/02 



19/05 



301 



302 Y 
302 M 
301 V 
B 



[HfflB] W-f&l 5^-3 M 2 4 0 (2 0 0 3. 3. 2 
4) 

i^wmit i ] 

[MlEf*)^] 

- ^ ^ ^- ^ a t ft^if ^ t S-^V > 

[3M&«iE2] 

[MiE^^g^] m*m2 3 

loit< fi*»ig^ Lt^t^ 
t i" S If # Jl 1 f2«<£> =7¥--y^^y ^mWr3>& 0 
[^113] 
[MlE*t^#^£] PJ^B 
[MlE*t^JS@£] 0 0 0 6 

[0 0 0 6] 



«0»-C»f^i-5R««»*r»*t U ttttflMUBd*iME 
[«MIE4] 

[MIE^S^] 0 0 2 8 
[ffijEft^] 

[0 0 2 8 ] »#gC2 3 

[«jE*t««S*] 0 0 4 1 
[*fiEF*J^] 

[0 0 4 1 ] ^rJlKBiEKNItto h y tf^&SRfitflMi 
iwa*tt*DO*SHTf±, ^J:?^fe (l) - 

(4) &mm ltv>5c 

[3MMSjE6] 

[ffiIE*t*Jlg£] 0 0 4 2 
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[0 0 4 2] ^ fejjj 
[^MMIE7] 

lWijEtt&mB%) 0 0 4 4 
[0 0 4 4 ] (2) 

2 fetter, RfllfiH&iasftttff 

&4 *aDrHKHii«P^8l:5^i360 , KHittt^lk 5 fi 
[EMMIES] 

[ffijE*fr&Jll£] 0 0 4 5 

[ 0 0 4 5 ] frfe (3) 

frjfe (1) ^[5]^{^A^ft-§-X. ttlA«» 

^^^o^^ti L **SST?ttH 9 IC?5% 

1"«t P^^-f S >^T£fi^tt^-Y 1 0— Y 1 3 j&StftfjS 

ftTv^jE^^LT, «jt«ttj*m»Y i i 

ft F'j^^ta i o o \^m^m^Y 

[^MMjE9] 

[*£jE*t^Jl@£] 0 0 4 6 

[0 0 4 6] (4) 

±HB^fe (1) - (3) ^fl^ M«S§l^v/y^ 

5 0 o£ 9121 1 1 Id^-fJ: 9 fcv-y >^ 10 0 ( [Y 2 

o: fi^(D£tj^m-^-^^i-) v-y ><?<nmm^mwi 

to y — 101A, 1 0 1 B £:d»&4dfifl| 



T/n^Atf^i&^Tv^^^ici^i^T. vy> 

^1 0 0W#»|iflteB£ldfi£ri2l 1 3 (a) CL^-f J: 9 
IC^- VJfcffiUlfcS y — K*<< 101 A<D a M^CX 1 

4,1313 (b) o l^^jRffiUifcartffljy \s 

-roWMio, ftmm&fflioy — K^-f y^i o 

1B-CEI13 (d) tc^-ri il-^^fflirfcS bg^ 
X 1 5<lriIDTft;^ff-§- [Y 2 0] &m 1 3 (c) \Z7jk 
i~x ?\z%htvz> 0 o^Tv-y >y 1 0 0 (D&m^£ V) 
y- K*>f yf 101 A^iilC/jioT^Wa^X 
14W7ift5^ BU*«# [Y2 0] 
^CY 2 0 lc J: ^ ^v€rJt»i-S. 
[3M**jE 1 0 ] 

HSjE*f**B*] 0 0 5 0 

[0 0 5 0] J^Jb^J; 5^^y 
j£ (4) RTX (1) ^ (3) (Djjmtffi'aMfr&iD*- 

[^M«jE l l ] 

[MjE***JSS£] 0 0 5 1 

[*§IEf*J^] 

[ 0 0 5 1 ] $TJilBO*ft (1) - (4) KJ;oJ|# 

fro t i:^6c 
[^JR«jE l 2 ] 

[*&jE*I«*@*] 0 0 8 9 
I«jE*jSfe] KI 
[MjEF*J^] 

[0 0 8 9] 0)J;tW: 3 /ud»<b, 
(1) ir^-^^^-^bTV^ijr/^o 
I^«E*jE 1 3 ] 

[*&jE*t*JBB*] 0 0 9 0 
[*tE;*fj£] 

[0090] (2) vy yyoy- K^-r yf^tyL 
rv^/ < ^v^^^ ->y >y^sb^LTv^it/^ 0 

I^JBSMjE 1 4 ] 

lffilE#&mB&] 0 0 9 1 

[MiE^fe] 

[MiEF^^] 

[0 0 9 1 ] (3) % \\<Q^]) >y<D V — K^-T y^lMt 



-2- 



(2) <D V 7-J>^i£%r< LT^og^Av (2) CD * 

[*6jE***^Si£] 0 0 9 7 

[MjEF*I^] 
[0 0 9 7 ] 



[^JfifcttjE 1 6 ] 
[ttjE*Hk*M«] ej?*S# 
[*jE*t*5lg*] 0 119 
[«jE*j5fe] 

[0119] tR3K« 2 3 (O^^fi, |f 1 (7?fgWlc*3 

S«r lot L< f4I*i«LTRet50-e, »#« 1 
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